(19)B#H#Sfc? (JP) 02) £fc H 45 1^ 4k # (A) 



#$PRO- 190617 



(51)Inta. s 




F I 


HO 4 J 13/00 




HO 4 J 13/00 A 


H0 4N 7/08 




H0 4N 7/08 Z 


7/081 




7/13 Z 


7/24 










««* *§|3R I9*3SCDS2 OL 5 H) 


<21)fflg#^- 


4$K¥8-341974 ! 


(71) USA 000005821 








(22)ffl&B 


¥j£8*FU996)12E20B 














*E«Wm*^RK1006Sffi 












(74)«3SA Skft S# W2«) 



(54) [58W0>£f*] ftMPHfciHHMK 



(57) [£»] 

(Dtv hU— ht'TS- 5*J<J:tfP I D3? 

p-fe'>-y-i 45R^icjaitB-r-5„ ts-^sj#^si si* 

I Dg«?3M£l llCfcyp I D>Wi!jy#*.€>*ifc±:^ 
TS-B$S1#3M51 5 7i<«j#Lr^-5^rO)GOP*<m 
2U-M7 77 1 3£ttLTf*£<Dtf-J' hi/- KT?P 

i D^p-b^-y-i 4ir&aj**u «iysx.^a>5 t A'>*. 
ygx.i&mi=i3UT=fcffifc^m#-e^*. 



I 



K" 



i 



is 



- n 







(2) 



$#§3^1 O— 1 9 O 6 1 7 



ggoif^ hi/- h-c£ai-rsmi0>u-h/< 

LT-B£S4#7rS#ra£S<b<I^S*#^ 

a*. ijtBSs»js^e«39<i^aw*KtJ:y«jy»x 

*««it*or-BMiH»L* scat*? ku- h-eau 
^-sm2coi/— h/^77t, «hb/^v KS«?*a 

[is#jg 2 ] tm&mtmmfi* iso/ieci3 
8I8-1 a>fflffii=a-pT/^v h£s<b**Lea**t 

S h^>X/K-KX hU — AT5fcSft#3BllBfia>Rfe» 

i§m<oma*wm 

[o 0 O 1 ] 

fbgmicg-rso 

[O 0 O 2] 

1SaoSffl*^SaF*tfcMPEG (Hovi 
ng Picture Experts Group) h^>X?K— KX h'J— A 

LtSEt s sifv * juttaaas/*^ a^se^i * 
t o o o 3 1 ■ 2 i*«e*o>ift««^a^b«a©^p ^ 

(DP I D (Packet Identification) SaUJ^SKSHI 
«HK¥Stfc«P I DgRfS, 2 2l*S«**lfc 

>x?k— h y— A^Bf^ooe^ k u— h-esiai-rs 

l/-h/^77, 2 3 ItffiTCU— h/<^77<fc L J Sit© 

hU— A0>^£g«tti2rrSP I D^Piz^lK 1 6 I* 
MIBP I D^D-fe^-9-2 3j:ytiJ^**lfch^>X5K- 

S — PES (Packet ized Elementary Stream) 

a. i 7i*«rETs-pEsa£»#ai e *yta**>t 

FIFO. 1 8liSfTlEF I F0 1 7cfcyA^**ttcPE 



-efcS„ 

[ooo4] MPEGa^eftxhu-Aiii 

* (IntraflP^lbBlk) . Pbf^v (Predictive**^ 
\tm&) . SlfBWf^ (Bidirectional ly predicti 

pw^it- owros^&a^ffiis^ai 

JLT71/- Ap B Te»^bLfcM«^-*. BWf^ 
i*— ot& t — o^o)@g*isiia>®«i«x— * a* &ffii£*t 

:7<Di&firefcSGOP (Group of Pictures) left I e 
^^^*^*< it* 1 tfe^*;h,Tl*So 3ft* io(OG 
OPliO. 5®&<Dt—2 (1 57 U — A) *4fJU— 3? 

fcLtM. ca)GOP«jtii^-v>*;u^y#x.0)K 
a)R*«a)«jyst>yoomfi-^&So o*y % gopoi 

S. 

[00053 :zt\ ffi^cot^iceaiiiiSh^v 
xtK— hx h'J— aic. ft^;u^bf-v>*;i/4 

lOCDGOPlZlil Ad£*LTl*S£-rS. 

[0006] ^ J2©*5 fc«S<Dift««*«*fl:S8 
m\~m 3 to j: 3-ttfltaa h ^ vx*— h x h y —a** a 

A±*lfcfc'r«. uflJXh'J- A-ei±^»jT0&tfT2 
lcSrLl^GOP0)5fc^ffi£L-Cl^o ^\ 
V>*JU3£g«?L-Cl^S£-TS„ 'J^3>ftf(DP I 

DiR?S2 1 cty. 5 i -v>*;u3$^-rii^*<asA* 

*u P I D^n-tr^-9-2 3lcA^i**LSo U-Mv7 
722g*LtP I D^n-fe-;-9-2 3|zA***tfch^ 
>X/K— KX h'J— AI*P I D^P-fe^-9-2 3ICj3L% 
T\ XK'J — l±Zlh IZ^-V 3 <Dl£f8£^fr h ^ > 
X#— hXMJ — A-efcS^5*^4m£**t. T*>* 
;W3<Dlf$S£^ifchv>X;K— KX MJ— A<Dfrff+ T 
S-PEStSfSl 6l^dJ*l**t. TS-PEStffi 
6ICJ3^T. A**ttfch^>X7K-hXhU- 
AJPESlCiai, F I F O 1 7 Ltffi^lStl 
So F I F O 1 7 J: y tBA * tlfc P E S l«M^S§ 
fb^Kl 8lcA**^Wi«^*m^Lraiffi-rSo 
[0 0 0 7] 

cfcy^-v>^3 (ch3) £ariNfc«s£#jm&]T 
i i3fcL>r^-v>*;n (ch D ic«jyg*fc£-r 

So -0)lg-&. ft^lT 1 ICfel%Tl4^Y>*JU1 0)GO 
P 1 0)*MSP»a)/^^ hl±*T-eicp I D^P4r^-9-2 
3ICj3L^Tffi^**U-CL*ofcS^fcy. ^-V>*;H 
0GOP1$jtl/^7h^b. TS-PES^g 

i 6iza*-rs-<!:ii>Fprfiit?j&So gopi±i57u 
-A^cDM^-^-i*^: uttat-fey, -S5»-ei* 

yt^S, *<0GOP2(D5feal^*S^SlT2*l?^ 



(3) 



teffiW- 1 0-1 9061 7 



[0 0 0 8] *^X'*§tm\t. fiHt^VV*^^ 

3 vgfigMa>&t*BM? £ s z t £ a m t ir * «> 

[O OO 9] 

<i^*^jfi*§-g*R^Ki^ ct y «j y t>*itz t # i^ntr 

[001 o] ^*«jsir«fcy. A***t/ch^>X7K 
- hx> y -A^^s»si«iS^tgSf(D-ssf£itsa 

[001 i] *fc®riatt«<i^fi^bSMicfetxr. ^ 

S<lbfI-5§-a^ I S O/ IEC13818-1 (DgiSWfc 

y— A*efc*ct^»*UL>o 

[0012] frfrzmmz.±i) % fiKipifflwyoQ 

[OO 1 3] 

[gii£<ofl^] *s§eaa)giffi^si^s^tt«{i^^b 
[o o i 4] a 1 tt**^ottsm^a^b^Ma>fi^ 

I DIJ??S, 1 21*^1 0>U— h/W?7* 1 3li^ 

D^a-b^if. 1 5l4#SS^s^^«^Sfc*TS 

— B#«J#^K. 1 6liTS-PES^gHH£. 17I4F 
I F 0„ 1 8l*Rft«lS^<b#S-efey. 16*^18* 

[0015] 5pjra#tt«KLfci^s«a^»m^fc^p 

ID$PIDSR¥S1 1 lCcfcyA*-f £o A:fc**tfc 



P I DttP I D^P-fe^-y-l 4fccki;TS-RF«^S 
1 5CD5K^lceS**i5 0 I1©U-My77 1 2tt 

^£;Kfchv>X#--hXMJ — A£g<lL. 

L. iS^Oe^ hU-h"T?TS-B$«J#^K1 StS&Tf 

P I D^P-fey-tfl 45R^lzS&d3*r5o TS-^SS¥ 

ai slimi h/^^^r 1 2<fcyait®i-Dfch : 7 

>X/K- hx h y-A£#!E^Sfl;fl^£ Lt-i^SfiF 

* < t t&^-v >*jkd g o p-j& jL#£ietre#ss 
g*<feSo Ts-e«ifsi 5i*sitaeofcGop^ 

[0 0 16] P I DA^S**tS*-CI*P I D3fn-lz^ 

»i 4i*§ii ©i/- h/^^^r i 2«fcygrtsiofc«riB 

*4xTl^P I Dlc«Srr« h^>X/K— hX K y— A 

^aaiLx. Ts-PEs$afsi 6icsiai-r^ 0 * 

<D&* TS-PES3Eg|#Sl 6. F I FOI 7 % 
I Dg^1 1!cj:yp I DtftfjygiL&ftfct^fC 

«}#Lri^mSra)GOP^2a)u— h/^^^r i 3 

l=»ffi-r*MB«*ft* GOP£gl+!&ofcm2(0U- 
h/^^^r 1 3liGOP5SS<De7 hU~ht'P I D 

[0 0 17] C -V V*M«0 U tt>ofc t * 0)1 

f££gyprr<5o @3izj3ivcp i otmmr 1 -e^-v> 

t'IiSKDL/-h/^7 77l 2A>&P I D^P-fe^-9-1 
4lcS-^-V>*»iKDGOPA<A***i. ^<D^T?}gS 
^WSaftP I D^RpOh^>X7K— hXhU— A^ttffi 
^0>flfe^at^LTl^So TOO^tGOPOM 
SliJSTU GOP 1 (Dja^lc^frL. TIlcfc^Ttt 
GOPKDjDllOitl^o TIIC^TP I DA<^ 

*>*)\,3&z> 1 ic^jyst^ofc*^. Kicmiou— 

V*Jl/3(DGOP 1 0)^3(l<ttai*tt^^>^H OGO 

p i a>5fe^»!i*fe*t. gopio)i t^^-vftt'S 

n*>*ltS:l*a UA>L. Z:-eg20)l/-h^777l3 
^S^SiltL^&^-V^KDGOP IT— 

si^&P I D^n-fe^+M 4lc2ltli**t. P I D^n-b 

y-y-i 4i±«y&x.^ gop 1© i tf^^-^. ^(Dflfe 

ittSii^m^l^^ftT— > *<#Giix^ c t lcft^ D 

[0 0 18] P I D^P-b^lfl 4l*J:IBa)J:5l-T 1 
t'«iyiK.^hfc^ I20I/-M'V77 1 33b>t,T 

o^^t ip B iicg^i*ix«l#**vr^fc&GOP<D5fe^ 



(4) 



#§5PF1 0-1 9 06 1 7 



KX h'J— A0>#-£ttU3 • SRLTTS-PESS 

g^s i 6 izams-r-s. t i mto>G o p i ©t— * i* 

I1«)U-M77r 1 2J^&XI±SS2 0>U— 7 
7^&f&*l.fctll!)JTS-PESt^Sl 6IC3HB 
"T-i.,, Cfl)<t3CTS-PESgS¥S16l;liT1«l 

ijgx^. gop i ©a^ic&gft i tr^^-v. -trote 

&«<I^©m#l::i^S: J r— **<GO P 1 A>e,tttB**i 

•caiaj^+i*. ^ffl^iccfcyp i d«du 

[0019] T2 telP$l±ff tfilSgOSI 1 © U— 7 
7 1 3A^©GOPf- * 05S#5B3ai=M "J , 
;ui to h7>x*- hx MJ — Ai<«ai**u ts-p 

[0020] TS-PESM¥S1 6T?l4A*$*tf= 
h5^/K-hXh'J-AA<PESCtt*4l. FIF 
Ol 7fgfiLTRM^fl:fK1 8l=Hi*$*i-5<, B* 
&«^<b#®1 8l*A:fc£*if=PES£«-^bLTf§& 

[ 0 O 2 1 ] &L±Wtm Lfc* 5 l=*SIJ6^©l3«fc*i.tf . 

^•v y E,*it^Fi= t s -b#«##kic& 

J#$*vr^fcX l>U— A$P I D^n-fe?1M 4lcffiiy 

t # » inffi©^ y y i^-r -5 & n £$ngf * c 
[0022] ^v>*inay&jL«n=Hffi©«iy 
«m-5§-£«*HbL. «^b**vfcRfe&<I-^£x-<^-e 

[0 0 2 3] fefc. ^fi<b«^lCfc-5Bfc«<I-Sfi£g®* 
stl-fel^T. MPEG K^VXtK— hX h'J — A^fijffl 
f -5 I SO/ I EC1 38 1 8-lSSI=J:5^SA<l£ 

WI-^XtK— HXMJ — Afig|^5£*<I SO/I EC 



i38i s-nasaM^^XTK— hxmj— A-efe-s 

[00 24] 

[sgearoja^] KU:iJi^ufc«fc5ic*^i=j:*tif, a 

U ^ * >*;UA<«) y g*. &*tf=^lcfJiB«l#**LTLN 
^ifc^-VV*-^©^— U S^toBSfcl tf* 

ffiSLTSTR-r-Swti^cfcy. ■5 i -v>*.;u«jysK.ia^ 

*<Tr#<5. 

[@M09{Sm«^] 

[@ i ] *mw(onnfem\-tsii2>9kmm^m^{t8im 
imzi «ejiE©B*«fi^s^bga©<i-^5as^o-y^ 

B 

[@3] ^i£3Sfi9azJt*sll3oll^£Bffil=fel^■cIft«^i■l• 
«*HbgglcA:*)**t4 >x#- hxi- 'J-jUoM 
its 

11 PI Dgtf^g 

1 2 ^1 ©U— h/?777 

13 S2fl)U-k?f77 

14 PI 

15 TS-RSftfB 

16 TS-PES^&^K 

17 FIFO 

1 8 Wfi^S 

2 1 PI DMfg 
2 2 U-h/?7 7 7 

2 3 PI D^n-fey"* 



[II] 



TS 



1 5 



W1<0 



S20 



1 3 



1 1 



1 2 



P I D 



1 4 



TS-P E S 



1 6 



F I FO 



1 7 



1 8 



(5) 



4#§a3M 0—1 9061 7 



21 



P I D 



TS-PES 





F 1 FO 









22 



23 



1 B 



1 7 



i a 



o 



TO Tl 

▼ v 



T2 



1 KByte 



JB H- H H HH 



^MllrH jcHl|sH<|cHllBH2|sHtt;H jsMl| 



5H5 SB. M^^B Iff ^W^M 



CH10GOPO 

— CHZO6OP0 * 

i CH3OG0P0 — 

CH4OGOP0 



CH1fl>G0P 1 *• 

— CH20GOP1 ► 

« CH30GOP1 ' 

«• CH4OG0P ! 



CH1OG0PZ — 
*- CH2 (DOO P 2 



Searching PAJ 



1/1 ^— i? 



PATENT ABSTRACTS OF JAPAN 



(11 publication number: . 10-190617 
(43)Date of publication of application : 21.07.1998 



(51)IntCI. 




H04J 13/00 
H04N 7/08 
H04N 7/081 
H04N 7/24 




(21 Application number 


: 08-341974 


(71)Applicant 


: MATSUSHITA ELECTRIC IND CO 








LTD 


(22)Date of filing : 


20.12.1996 


(72)Inventor : 


TAKADA TAKEHIKO 



(54) VIDEO SIGNAL DECODING DEVICE 

(57)Abstracfc 

PROBLEM TO BE SOLVED: To provide the video signal 
decoding device which has no wait time and is improved 
in usability by instantaneously switching video when a 
viewer changes channels. 

SOLUTION: A 1st rate buffer 1 2 temporarily holds a 
transport stream received with a satellite wave, etc., and 
sends it out to both a TS temporarily holding means 1 5 
and a PID processor 14 at a set bit rate TS. The TS 
holding means 15 has fixed storage capacity which is 
large enough to store at least one GOP of each channel, 
and holds a fixed amount of the latest GOP of each 
channel. When a PID selecting means 1 1 switches PID, 
the latest GOP held by the TS temporary holding means 
15 is sent out to the PID processor 14 at the set bit 
rate through a 2nd rate buffer 1 3 to obtain data needed 
to decode the GOP of the channel after the switching 
from the head, so that video can be decoded even right 
after the switching. 



is ■■. ... Ji'. 'r 




r I ri 



http://www1 9.ipdl.inpitgo jp/PA1 /result/detail/main/wAAAq9aaepDA41 01 9061 IP... 2008/07/30 



Japanese Kokai Patent Application No. Hei 10[1998]-190617 



Job No.: 228-118996 

Ref.: Japanese pat no. JP 10-190617/PU020105 JP/PPK(Fideliz)/Order No. 8339 
Translated from Japanese by the McElroy Translation Company 
800-53 1 -9977 customerservice@mcelroytranslation.com 



1 



Int. CI. 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
K.OKAI PATENT APPLICATION NO. HEI 10[1998]-190617 

H04J 13/00 
H 04 N 7/08 
7/081 
7/24 
7/13 



Filing No.: 
Filing Date: 
Publication Date: 
No. of Claims: 
Examination Request: 



Hei 8[1996]-341974 
December 20, 1996 
July 21, 1998 
2 (Total of 5 pages; OL) 
Not filed 



VIDEO SIGNAL DECODING DEVICE 



Inventor: 



Applicant: 



Agents: 



Takehiko Takada 

Matsushita Electric Industrial Co., 

Ltd. 

1006 Oazakadoma, Kadoma-shi, 
Osaka-fu 

000005821 

Matsushita Electric Industrial Co., 
Ltd. 

1 006 Oazakadoma, Kadoma-shi, 
Osaka-fu 

Hiroyuki Ikeuchi, patent attorney, 
and 2 others 



[There are no amendments to this patent.] 



2 



Abstract 
Objective 

To provide a video signal decoding device that has no wait time to provide improved 
convenience of use so that the picture can be switched instantaneously when the user changes the 
channel. 



Means to solve 

A first rate buffer 12 temporarily stores a transport stream received from a satellite wave 
or the like and sends the stream to both TS temporary storage means 15 and PID processor 14 at 
a set bit rate. TS temporary storage means 1 5 has a certain storage capacity that can store at least 
one GOP of each channel and a certain amount of the most recent GOP of each channel by 
means of rewrite recording. When the PID is switched by PID selection means 11, the most 
recent GOP stored in TS temporary storage means 15 is sent to PID processor 14 at a set bit rate 
via the second rate buffer 13. The data required for decoding the GOP of the channel after 
switching are obtained from the header so that the image can be decoded immediately after the 
switching. 
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1 2 First rate buffer 

1 3 Second rate buffer 

14 PID processor 

1 5 TS temporary storage means 

1 6 TS-PES conversion means 
1 8 Video decoding means 



Claims 

1 . A video signal decoding device equipped with a first rate buffer that temporarily stores 
the multiplexed signals of plural received programs and sends out the signals at a set bit rate, an 
identification signal selecting means that designates the identification signal of the program to 
decode, a packet selecting means that only selects and sends out the packets matching the 
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aforementioned designated identification signal from said multiplexed signals, and a means that 
obtains video signals by decoding said packets, characterized in that it is also equipped with a 
reference multiplexed signal storage means that temporarily stores the data received from said 
first rate buffer as the reference multiplexed signal, a means that sends the reference multiplexed 
signal from said reference multiplexed signal storage means when said identification signal is 
switched by an identification signal selecting means, and a second rate buffer that receives and 
temporarily stores said reference multiplexed signal and sends it at a set bit rate, where said 
packet selecting means can use said reference multiplexed signal to process the multiplexed 
signal after said switching. 

2. The video signal decoding device described in Claim 1 characterized in that said 
multiplexed signal is a transport stream that is packet multiplexed and transmitted according to 
ISO/IEC31818-1. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a video signal decoding device that can selectively 
decode multiplexed coded video signal streams. 

[0002] 
Prior art 

An example of the conventional satellite digital broadcast receiving system, which can 
receive a distributed MPEG (moving picture experts group) transport stream obtained by 
multiplexing plural programs and which extends the data of a program selected by the user so 
that the user can watch the program, will be described below. 

[0003] 

Figure 2 is a block diagram of a conventional video signal decoding device. In Figure 2, 
21 represents a PID selecting means that acts as an identification signal selecting means that 
sends out the PID (packet identification) of the program to decode in the transport stream 
obtained by multiplexing plural programs. 22 represents a rate buffer that sends out the received 
transport stream at a prescribed bit rate. 23 represents a PID processor that determines whether 
the transport stream received from said rate buffer matches the aforementioned selected PID and 
selects and outputs only the matching transport stream. 16 represents a TS-PES (packetized 
elementary stream) conversion means that converts the transport stream output from PID 
processor 23 to the basic stream of the packet. 17 represents an FIFO that temporarily stores the 
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PES output from said TS-PES conversion means 16 and sends it out at a prescribed bit rate. 18 
represents a video signal decoding means that decodes the PES input from said FIFO 17 and 
outputs the video signal. 

[0004] 

An MPEG2 video stream specifies three types of pictures, I pictures (intra-coded 
pictures), P pictures (predictive coded pictures), and B pictures (bidirectionally predictive coded 
pictures). An I picture has picture data obtained by intra-coding all of the pictures. A P picture 
has picture data obtained by performing dynamic compensation prediction from the previous 
picture and coding between the frames. A B picture has picture data obtained by performing 
dynamic compensation prediction bidirectionally from the previous and next picture data. As the 
unit of one picture group, GOP (group of pictures) has at least one picture. Usually, one GOP 
groups the data of 0.5 sec (15 frames). Said GOP structure is the image switching unit during 
channel switching. In other words, it is impossible to decode and display the video signal from 
the middle of a GOP. 

[0005] 

In this case, the programs of four channels, that is, channels 1-4 are included in the 
transport stream sent to the user. One GOP includes 15 frames. 

[0006] 

The transport stream with the structure shown in Figure 3 is input into the video signal 
decoding device shown in Figure 2. The headers of the most recent GOP are present at times TO 
and T2 in that stream. It is assumed that the user selects channel 3. The signal indicating channel 
3 is output from PID selection means 21, such as a remote control, and is input into PID 
processor 23. It is determined in PID processor 23 whether the transport stream input into PID 
processor 23 via rate buffer 22 includes the information of channel 3. Only the transport stream 
including the information of channel 3 is output to TE-PES conversion means 16. In TE-PES 
conversion means 16, the input transport stream is converted into PES and is output via FIFO 17. 
The PES output from FIFO 17 is input into video signal decoding means 18, which decodes and 
outputs the video signal. 

[0007] 

Problems to be solved by the invention 

As shown in Figure 3, the user switches from channel 3 (CH3), which he (or she) has 
been watching since time 0, to channel 1 (CH 1) at time Tl . In this case, the packet in the header 
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part of GOP 1 of channel 1 has already been discarded by PID processor 23 before time Tl. It is 
impossible to output GOP 1 of channel 1 from the header packet to TES-PES conversion means 
16. The GOP is valid as integrated picture data of 15 frames and cannot be partially decoded. 
Therefore, after the user switches to channel 1, he (or she) must wait for time T2 when the 
header of the next GOP 2 arrives. Theoretically, the longest wait time could be 0.5 sec. During 
use of digital satellite TV broadcast composed of the programs of tens or even hundreds of 
stations, waiting 0.5 sec until the picture appears when switching channels will significantly 
affect the convenience of use. 

[0008] 

The objective of the present invention is to provide a method that can shorten the wait 
time for changing the picture when the user changes the channel to improve the convenience of 
use of a multi-channel satellite TV receiving device. 

[0009] 

Means to solve the problem 

In order to realize the aforementioned objective, the video signal decoding device of the 
present invention is also equipped with a reference multiplexed signal storage means that 
temporarily stores the data received from said first rate buffer as the reference multiplexed 
signal, a means that sends out the reference multiplexed signal from said reference multiplexed 
signal storage means when said identification signal is switched by an identification signal 
selecting means, and a second rate buffer that receives and temporarily stores said reference 
multiplexed signal and sends it at a set bit rate. Said packet selecting means can use said 
reference multiplexed signal to process the multiplexed signal after said switching. 

[0010] 

By adopting this constitution, a certain amount of the most recent input transport stream 
is temporarily stored after the demultiplexing processing. When the program is changed, the 
packet including the header of the GOP of the most recently selected program can be sent and 
decoded from the temporarily stored transport stream so that the picture of the most recently 
selected program can be displayed more quickly. This video signal decoding device can 
eliminate the wait time of the conventional device. 

[0011] 

In said video signal decoding device, it is preferred that the multiplexed signal is 
transport stream packet multiplexed and transmitted according to ISO/IEC13818-1. 
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[0012] 

By adopting this constitution, the present invention can improve the convenience of use 
in widely used video signal processing systems. 

[0013] 

Embodiment 

The video signal decoding device disclosed in the embodiment of the present invention 
will be explained with reference to Figures 1 and 3. 

[0014] 

Figure 1 is the signal processing block diagram of the video signal decoding device 
disclosed in the present invention. 1 1 represents a PID selection means acting as an identification 
signal selection means. 12 represents the first rate buffer. 13 represents the second rate buffer. 
14 represents a PID processor acting as the packet selection means. 15 represents a TS temporary 
storage means acting as the reference multiplexed signal storage means. 16 represents a TS-PES 
conversion means. 17 represents FIFO. 18 represents a video decoding means. 16-18 are the 
same as those explained in the conventional technology. 

[0015] 

The user enters the PID as the identification signal of the program to watch by using PID 
selection means 1 1 . The input PID is sent to both PID processor 14 and TS temporary storage 
means 15. The first rate buffer 12 receives and temporarily stores the transport stream obtained 
by tuning the satellite wave of a satellite TV broadcast and sends it at a set bit rate to both TS 
temporary storage means 15 and PID processor 14. TS temporary storage means 15 temporarily 
stores the transport stream received from the first rate buffer 12 as reference multiplexed signal. 
TS temporary storage means 15 has a certain storage capacity, which can store at least one GOP 
of each channel. TS temporary storage means 15 rewrites and stores the received GOP and keeps 
the most recent GOP data of each channel from the header. 

[0016] 

PID processor 1 4 processes said transport stream received from the first rate buffer 1 2 
until the PID is changed, extracts the transport stream matching the PID designated at that time 
point, and sends it out to TS-PES conversion means 16. Said packet data are then decoded as 
video signals by TS-PES conversion means 16, FIFO 17, video signal decoding means 18. TS 
temporary storage means 1 5 can send out the most recent stored GOP to the second rate buffer 
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13 when the PID is switched by PID selection means 11. The second rate buffer 13 sends out the 
received GOP to PID processor 14 at a set bit rate. 

[0017] 

In the following, the operation at the time of channel switching will be explained. In 
Figure 3, the PID is switched from channel 3 to channel 1 at time Tl . The GOP of each channel 
is input from the first rate buffer 12 to PID processor 14 before TL The transport stream having 
a valid PID designated at that point in time is extracted, while other data are discarded. At time 
TO, the processing of GOP 0 is finished, and the processing of GOP 1 is started. At Tl, the 
processing of GOP 1 is underway. If the PID is switched from channel 3 at Tl, only GOP 1 of 
channel 3 has already been extracted from the transport stream of the first rate buffer 12, and the 
header part of the GOP 1 of channel 1 is lost. The data indispensable for decoding the I picture 
and the like of GOP 1 are not available from the first rate buffer 12. In this case, however, the 
data of GOP 1 of each channel stored are sent out from the second rate buffer 1 3 to PID 
processor 14 from the header. After switching, the data required for decoding the I picture of 
GOP 1 or other video signals can be obtained from PID processor 14. 

[0018] 

After PID processor 14 is switched at Tl as described above, the data of the header part 
of each GOP received and stored in the period from TO to Tl are received from the second rate 
buffer 13. Only the transport stream of the channel matching the designated PID is extracted and 
selected from the received streams and is sent out to TS-PES conversion means 16. The data of 
GOP 1 obtained from the first rate buffer 12 or the second rate buffer after Tl are sent out to 
TS-PES conversion means 16. In this way, after the switching performed at Tl, the I picture 
required for decoding GOP 1 and the data required for decoding other video signals are extracted 
from GOP 1 and are sent out to TS-PES conversion means 16. By using this method, it is 
possible to decode the picture immediately after PID switching. 

[0019] 

After T2, the process returns to the step of decoding the GOP data obtained from the first 
rate buffer 13. The transport stream of channel 1 is extracted and sent to TS-PES conversion 
means 16. 
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[0020] 

In TS-PES conversion means 16, the input transport stream is converted into PES, which 
is output to video decoding means 18 via FIFO 17. Video decoding means 18 decodes the input 
PES and outputs the obtained video signals. 

[0021] 

As explained above, according to this embodiment, at the time when the channel is 
switched, the stream stored in the TS temporary storage means is sent to PID processor 14. In 
this way, the wait time in the conventional technology can be eliminated so that the time required 

c 

for picture switching can be shortened. 
[0022] 

The well-known methods used for speeding up picture switching when the channel is 
switched include the method in which the coded video signals of all of the channels are decoded 
and the method in which the decoded video signals are switched using a switch and output to the 
screen. 

[0023] 

The system specified in ISO/IEC 138 18-1 using an MPEG transport stream is a popular 
video signal sending/receiving system using multiplexed signals. The present invention can also 
be applied to said system. In fact, it is preferred that the transport streams specified in 
ISO/IEC13818-1 be transmitted by the transport stream transmission system of the present 
invention so that the present invention can be widely used. 

[0024] 

Effect of the invention 

As explained above, according to the present invention, the most recent input multiplexed 
signals are continuously stored for a certain time separately from the normal processing flow. 
Said most recent data are stored for a certain period of time even after the demultiplexing 
process. When the channel is switched, the aforementioned stored multiplexed signals are used 
in the processing. The data of the most recently selected change are retrieved from them to 
obtain the I picture required for decoding and other necessary data. The data are decoded and 
processed. In this way, the picture can be displayed immediately after the channel is displayed. 
The wait time for displaying the picture can thereby be shortened. 



Brief description of the figures 

Figure 1 is a signal processing block diagram of the video signal decoding device 
disclosed in a embodiment of the present invention. 

Figure 2 is a signal processing block diagram of the conventional video signal decoding 

device. 

Figure 3 is a concept diagram of the transport stream input into the video signal decoding 
device in the conventional example and the embodiment of the present invention. 

Explanation of the reference symbols 

1 1 PID selection means 

1 2 First rate buffer 

1 3 Second rate buffer 

14 PID processor 

15 TS temporary storage means 

1 6 TE-PES conversion means 

17 FIFO 

1 8 Video decoding means 

21 PID selection means 

22 Rate buffer 

23 PID processor 
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Key: 16 TS-PES conversion means 

1 8 Video decoding means 

21 PID selection means 

22 Rate buffer 

23 PID processor 
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